The complete cDNA sequence of bovine coagulation factor V.
Lack of availability of a primary structure for bovine factor V has hindered detailed analysis of a vast majority of structure-function correlations on this molecule. To determine the primary structure of bovine factor V, we used liver mRNA as a template for the synthesis of three cDNA libraries. The sequences of seven overlapping cDNA clones infer two bovine factor V variants. Variant 1 results in a 6910-basepair (bp) cDNA including 103 bp of 5'-untranslated sequence, 6633 bp of coding sequence and 171 bp of 3'-untranslated sequence with a putative polyadenylation site. Variant 2 differs only in the size of the coding sequence (6618 bp). The open reading frame translates to factor V consisting of 2211 (or 2206) amino acids including a 28-amino acid signal peptide. Comparison of the amino acid sequences with human factor Va reveals 84% identity for the heavy and 86% for the light chains. In contrast, the B domain (connecting region) exhibits only 59% identity relative to the human molecule. The bovine B domain contains two repeats of a 14-amino acid structure that is contained only once in the human sequence. Bovine factor V lacks one of the nine amino acid repeats and one of the 17 amino acid repeats present in the human B domain. Factor V has little homology to the factor VIII molecule in the B domain. The 17-amino acid repeat missing in bovine factor V allows identification of an 18-amino acid sequence that is homologous to the B domain of human factor VIII. These 18 amino acids may either constitute the unique vestige of a divergent evolution between the B domains of factors V and VIII or reveal the convergent evolution toward a critical epitope involved in the activation of both procofactors.